Epigenetic tumor markers in plasma and serum: biology and applications to molecular diagnosis and disease monitoring.
Circulating tumor DNA in plasma and serum has been demonstrated to reflect the biological characteristics of tumors, including the rates of apoptosis and necrosis. Aberrant promoter methylation has increasingly emerged as a fundamental molecular abnormality associated with loss of critical gene functions during carcinogenesis. This epigenetic inheritance has significant biological implications for early tumor initiation and cancer progression or metastasis formation. The promoter-region methylation is crucial in transcriptional silencing of tumor suppressor genes, DNA repair genes, and metastasis inhibitor genes, and is linked to the predisposition of genetic alterations of other cancer-associated genes. Of clinical relevance, epigenetic markers in plasma and serum have recently been established as specific and sensitive biomarkers for early and noninvasive screening, risk assessment, and monitoring of neoplastic diseases. A panel of epigenetic markers may possibly allow the detection of circulating tumor DNA in virtually all patients with different cancer types. Furthermore, the prognostic value of aberrant DNA methylation and therapeutic implications of demethylation of methylated genes could further improve the management of patients with different kinds of cancer.